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WATER QUALITY VARIABLES

Physical Water Quality
Total Suspended Solids (TSS)
VSS (Volatile Suspended Solids)
Water Temperature
Turbidity
Taste
Odor
Colour
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TOTAL SUSPENDED SOLIDS (TSS)
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Total Solids in water and wastewater include suspended solids (> about 1.0
microns) and dissolved solids (< 0.001 micron in size). (In the LAB
Course)

Suspended Solids include colloids (0.001 — 1 microns), supra-colloids ( 1 —
100 microns) and settleable solids (> 100 microns). (In the LAB Course)
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TOTAL SUSPENDED SOLIDS (TSS)
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VOLATILE SUSPENDED SOLIDS (VSS)
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VOLATILE SUSPENDED SOLIDS (VSS)
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WATER TEMPERATURE
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WATER TEMPERATURE
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) . Bacteria use up oxygen
During summer, many lakes stratify. P oxyg

This means that the warmer, more andigeneratEammos
buoyant water stays near the surface nium as they break
and does not mix with the cooler, down organic matter
more dense bottom water, The nutri-
ent supply for phytoplankton comes
from the water column. During eased
summer when that supply from the
bottomn waters is “cut off "then cyano-
bacteria species that fix nitrogen from
the atmosphere have the advantage
over other phytoplankton groups. The
more nutrients there are in a lake, the
more phytoplankton can grow.



WATER TEMPERATURE
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WATER TEMPERATURE

(Thermal Stratification) g, gus 4y
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WATER TEMPERATURE
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WATER TEMPERATURE
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WATER TEMPERATURE
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WATER TEMPERATURE
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TURBIDITY

» Turbidity is a physical characteristic of water that makes water appears cloudy.

» Turbidity is caused by colloidal materials (e.g. clay, silt, metal oxides, micro-
organisms, fibers, oils and soaps)
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Particle size Particle size Particles size
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True solution Colloidal solution Suspensions
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TURBIDITY
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TURBIDITY
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TURBIDITY
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TASTE
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COLOR
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Types
True color: caused by dissolved solids 03y S
Apparent color: caused by suspended solids and includes true color.
Sources _ _ 34 Jlo ol ogd S,
Natural Minerals (e.g. iron and manganese brown and tan color)
Decay of Organic Matter (e.g. leaves, woods)

Colored industrial wastes (e.g. wastes from textile and dying
industries). (a2 ,b) ©l> gaceo

Measurement
Visual Comparison with standard platinum-cobalt solution.
Colorimeters or spectrophotometers.
True Color Unit (TCU).



COLOR
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Chemical Water Quality
Total Dissolved Solids
Hydrogen lon Concentration and pH
Alkalinity
Hardness
Fe and Manganese
Etc.
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BASE

ACID

Examples

Liquid drain cleaner
(pH=1 4)

Bleaches, oven cleaner, lye

(pH=13.5)

Ammonia solution
(pH=10.5-11.5)

Baking soda
(pH=9.5)

Sea water
(pH=8)

Blood
(pH=7.4)

Milk, urine, saliva
(pH=6.3-6.6)

Black coffee
(pH=5)

Grapefruit juice, soda,
tomato juice
(pH=2.5-3.5)

Lemon juice, vinegar
(PH=2)

Battery acid, hydrochloric acid

(pH=0)
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Chloride concentration, mg/L

Temperature,
*C 0 5,000 10,000 15,000 20,000
0 14.62 13.79 12,97 12.14 11.32
| 14.23 13.41 12.61 11.82 11.03
2 13.84 13.05 12.28 11.52 10.76
3 13.48 12.72 11.98 11.24 10.50
4 13.13 12.41 11.69 10.97 10.25
5 12.80 12.09 11.39 10.70 10.01
6 12.48 .79 11.12 10.45 9.78
7 1217 11.51 10.85 10.21 9.57
8 11.87 11.24 10.61 9.98 9.36
9 11.59 10.97 10.36 9.76 9.17
10 11.33 10.73 10.13 9.55 8.98
1 11.08 10.49 992 9.35 8.80
12 10.83 10.28 972 917 8.62
13 10.60 10.05 9.52 8.98 8.46
14 10.37 9.85 912 8.80 8.30
15 10.15 9.65 9.14 8.6 8.14
16 9.95 9.46 8.96 8.47 799
17 9.74 9.26 3.78 8.30 7.84
18 9.54 9.07 8.62 815 1.70
9 9.35 8.89 8.45 8.00 1.56
20 9.17 873 8.30 7.86 7.42
21 8.99 8.57 814 ™ 7.28
22 8.83 8.42 7.99 1.57 7.14
23 8.68 8.27 7.85 7.43 7.00
24 8.53 8.12 7.7 7.30 687
25 8.38 7.96 7.56 7.15 6.74
26 822 781 7.42 7.02 6.61
27 8.07 7.67 7.28 6.88 6.49
28 7.92 7.53 7.14 6.75 6.37
29 N 1.39 7.00 6.62 6.25
30 7.63 7.25 6.86 6.49 6.13

* Saturation values of dissolved oxygen in (resh water and sea

water exposed to dry air containing 20.90 percent oxygen by volume

under a total pressure of 760 mm of mercury.
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